Objectives: In 2010, a health literacy instrument designed to measure oral health conceptual knowledge was introduced. This developmental work was limited in that it included a relatively small and homogeneous study population and few oral health measures against which to test concurrent validity. The purpose of the present investigation is to expand upon the earlier work by utilizing a larger study sample and additional outcome variables.
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half were male. The distribution of race/ethnicity reflected the multisite nature of the project-38% were non-Hispanic white, 36% were non-Hispanic black, 11% were other races, and 14% were Hispanic.
Almost 33% of the sample included adults with no more than a high school education and 61% earned <$44 000 annually. Most (66%)
spoke English exclusively, and more than one-third of the remainder did not speak English as a child. Only 38% reported having any form of dental insurance. The reader should note that the present investigation included only 909 of the 922 participants because 13 individuals left three or more of the oral health conceptual knowledge questions unanswered.
Oral health conceptual knowledge was assessed by the CMOHK instrument. The CMOHK included 23 sets of multiple-choice questions and accompanying response choices that were read aloud to participants. Each correctly answered question yielded one point.
The total number of correct responses was divided into four categories approximating quartiles (low, middle-low, middle-high, and high), representing different levels of oral health conceptual knowledge and corresponding to the somewhat negatively skewed distribution of values (skewness score=À0.67).
The primary outcome measures for the present investigation included dental utilization (two versions), self-efficacy (two versions), and dental beliefs and attitudes. The dental utilization items included two separate questions, each adapted from items used in national surveys of the US population 11 . The question assessing whether the participant had a dental visit in the last year came from an item that asked, "About how long has it been since you last saw a dentist for any reason?" The question assessing dental cleanings in the last year came from an item that asked, "When was the last time you saw a dentist or dental hygienist to have your teeth cleaned?"
The two self-efficacy items included a brief introductory statement, followed by the question. The first item read, "Some people are sure they can do what is needed to prevent tooth decay. Other people are not sure. How sure are you that you can prevent tooth decay?" The second item read, "Some people are sure they can do what is needed to prevent gum disease. Other people are not sure.
How sure are you that you can prevent gum disease?" Both items were scored on a four-category Likert scale, ranging from "very sure"
to "very unsure." A dichotomous variable was created for each questions ("low" and "high"), using the cut-point between "sure" and "unsure" response categories.
The dental beliefs and attitudes items included nine questions adopted from the Florida Dental Care Study 12 ; two questions concerning attitudes about cost were not used. The items asked participants to provide their opinions about a variety of topics, including dentists, selfcare practices, and oral health determinism. The questions were scored on a five-category Likert scale, ranging from "strongly agree" to "strongly disagree" (scoring for selected questions was reversed for consistency). Scores for all nine items were summed, and the resulting total was divided into two categories ("low" and "high"), based on the median.
Three existing health literacy measures were included in this investigation as a way of assessing the construct validity of the CMOHK instrument. The first measure was developed by Chew et al. 13 . It measured confidence filling out health forms and was based on a five-category Likert scale. For this investigation, scores were grouped into a dichotomous variable, combining "extremely"
and "quite a bit" in the "high" category, and "somewhat," "a little bit,"
and "not at all" in the "low" category. There was no significant relationship between conceptual knowledge and two different forms of dental service utilization (Table 3) .
CMOHK scores were neither associated with having had a dental visit in the last year (P=.26) nor with having had a dental cleaning in the last year (P=.64).
By contrast, CMOHK scores were significantly associated with self-efficacy for knowing how to prevent dental disease, as well as with dental beliefs and attitudes (Table 4) . Study participants with low conceptual knowledge scores had the lowest levels of self-efficacy for knowing how to prevent dental caries (26.2%; P<.01) and periodontal disease (35.6%; P<.01). Those with low CMOHK scores also had the lowest beliefs and attitudes concerning dentistry and oral health care (80.0%; P<.01). Table 5 shows multiple logistic regression analyses for the five oral health outcome measures, respectively, controlling for relevant covariates (Models A-E). Consistent with the bivariate findings, CMOHK scores were not significantly associated with the adjusted odds of having had a dental visit in the last year or with having had a dental cleaning in the last year. Those with low CMOHK scores were 2.3 times as likely to have low self-efficacy for knowing how to prevent dental caries as were the reference group. Participants with low and middle-low CMOHK scores were 3.2 and 1.9 times as likely, respectively, to have low self-efficacy for knowing how to prevent periodontal disease as the reference. In addition, those with low and middle-low conceptual knowledge scores were 4.4 and 2.9
When the CMOHK was initially developed, data were gathered from a relatively small sample (n=100) of adults from Baltimore who were primarily African American 9 . The present investigation builds upon this earlier work by including a larger, more diverse sample of more than 900 individuals. A previously published report 10 showed that the MOHLRS sample included a broader cross section of age, gender, race/ethnicity, and sociodemographic groups than were included in the original, developmental work. For example, only 6% of the original sample was a race other than African American and only 1%
was Hispanic. The MOHLRS sample was 38% non-Hispanic white, 36% non-Hispanic black, and 14% Hispanic. The MOHLRS sample was also more geographically diverse, including residents from Maryland, Delaware, Pennsylvania, California, and the District of Columbia.
A second objective of the larger sample was to confirm/refute the previously reported relationships between the CMOHK and three other health literacy instruments. In the original study, the CMOHK was compared against two accepted health literacy instruments (the REALM and Short-TOFHLA) and one oral health outcome measure, dental utilization. In that original work, the CMOHK was found to be significantly associated with the REALM but not with the Short-TOFHLA. Macek et al. 9 reported being somewhat surprised by the inconsistency given that these two health literacy instruments are so widely (and interchangeably) used to test health literacy levels in the literature. Because of these inconsistent results, they considered that perhaps the REALM and Short-TOFHLA were measuring unique attributes.
In the present investigation, by contrast, the associations between the CMOHK and the REALM and Short-TOFHLA were both statistically significant. The finding that oral health conceptual knowledge was consistently and significantly associated with both word recognition and reading comprehension supports the contention that conceptual knowledge is, indeed, a construct of health literacy, as initially proposed by the Institute of Medicine 18 in its landmark publication, Health Literacy: A Prescription to End Confusion. Inconsistencies in the findings between the developmental work and the present study likely resulted from differences in statistical power.
Of note, the previously reported developmental work included only one oral health variable, dental utilization, by which to test the concurrent (criterion) validity of the CMOHK. The original findings suggested that oral health conceptual knowledge was not significantly related to dental utilization. The present investigation re-analysed the association between the CMOHK and dental utilization but, this time, included two separate aspects of utilization-one regarding any type of dental care visit and the other regarding a visit specifically for a dental cleaning. Despite having a more diverse sample and more statistical power, the present investigation, again, found no association between conceptual knowledge and dental utilization. We hypothesized that oral health conceptual knowledge directly results from interacting with dentists and/or dental hygienists. We also hypothesized that individuals with higher levels of oral health conceptual knowledge might be more likely to visit a dentist/ dental hygienist because they would be expected to have a correspondingly higher appreciation for the importance of oral health. The findings from the present investigation call these hypotheses into question.
A few explanations might be offered for this nonassociation. For instance, 1 year might be too short of a period to detect differences in dental utilization patterns across groups. A national survey in the . The literature also documents that some adults avoid the healthcare system, altogether, relying on home remedies and prayer, for example 22 . The final potential explanation is that there was no relationship between conceptual knowledge and dental visits. This explanation implies that having conceptual knowledge is only one of many factors leading an individual to visit a dentist. This explanation also implies that individuals may be obtaining oral health conceptual knowledge outside of the dental environment.
There is some support for these possibilities in the literature, as other studies have reported no association between health literacy and dental visits, as well 23, 24 . The reader should also note that although dental insurance status is a strong predictor of dental utilization, its inclusion in the multiple logistic regression analyses (data not shown) did not alter the nonsignificant associations between CMOHK scores and the two utilization questions.
Beyond the REALM and Short-TOFHLA, the present investigation also showed that the CMOHK was significantly associated with another health literacy indicator, namely confidence filling out forms.
Completing forms in a healthcare setting is challenging on a number of levels, including being able to recognize words and read sentences a Low="somewhat," "a little bit," and "not at all".
b High="quite a bit" and "extremely".
c Three lowest categories of REALM scores combined due to small cell size.
d
Two lowest categories of Short-TOFHLA scores combined due to small cell size.
T A B L E 3 Association between level of oral health conceptual knowledge and visits in the last year for dental care and a dental cleaning (frequencies and percentages, in parentheses, listed in each but also recalling details from the past and writing one's answers/ thoughts in a coherent way. The finding that oral health conceptual knowledge was also related to this functional skill set provided additional evidence that the CMOHK is a valid measure of health literacy.
The question remains, however, whether these four health literacy measures can be both highly related to one another yet still measure different attributes, as was originally posited by Macek et al. 9 in their developmental work. In other words, it is still not clear for the field of oral health literacy whether word recognition, reading comprehension, confidence filling out forms, and conceptual knowledge are truly interchangeable. Future research is needed to clarify the relationships of these measurement instruments.
Bivariate and multivariable analyses showed that conceptual knowledge was significantly associated with self-efficacy to prevent dental caries and periodontal disease, even after controlling for relevant covariates. In a comprehensive description of the Health Belief Model and its evolution over time, Glanz et al. 25 argued that behaviours (eg, oral health self-care, avoidance of risky practices such as smoking) were guided by individual beliefs and self-efficacy. They also hypothesized that the relationship between beliefs and actions could be modified by a number of sociodemographic factors, such as age, gender, ethnicity, and knowledge. Given that the present investigation showed that oral health conceptual knowledge, dental beliefs and attitudes, and self-efficacy were significantly related to one another, even after controlling for potential confounders, this investigation provides additional support for the validity of the CMOHK as an oral health literacy measure.
Despite the notable improvements of this report over the original, developmental work, the present investigation had limitations. First, the present study was cross-sectional. Any conclusions regarding the relationships between conceptual knowledge and the various oral health outcomes included in this investigation cannot be thought of as reflecting causation. In addition, the findings of this investigation may not have been generalizable to the general population or to individuals who did not seek treatment from a university-based dental clinic. Finally, the CMOHK covered a finite range of conceptual knowledge topics. It is possible that other types of conceptual knowledge, such as familiarity with the healthcare system, payment options, and recommended self-care behaviours, could have been associated with the oral health outcomes in complementary or opposing ways.
Although questions about the relationship between conceptual knowledge and dental utilization remain, the significant relationships between the CMOHK and several other oral health outcomes confirm that the CMOHK's concurrent (criterion) validity is good, at least as it relates to oral health-related beliefs and attitudes, and self-efficacy to prevent/manage oral diseases. Consistent with the IOM's framework 18 , oral health conceptual knowledge appears to be an important component of health literacy. As such, the CMOHK provides an additional tool for assessing the relationship health literacy and oral health in an arena that is dominated by word recognition and reading comprehension measures 26, 27 . Results from the present investigation lend credence to the CMOHK's use in future studies of oral health literacy.
T A B L E 5 Adjusted a odds of several oral health outcome measures across different levels of oral health conceptual knowledge (adjusted odds rations and 95% confidence intervals, in parentheses, listed in each Model A, Adjusted a odds of having no dental visit in the last year; Model B, Adjusted a odds of having no dental cleaning in the last year; Model C, Adjusted a odds of having low self-efficacy for knowing how to prevent dental caries; Model D, Adjusted a odds of having low self-efficacy for knowing how to prevent periodontal disease; Model E, Adjusted a odds of having low dental beliefs and attitudes.
a Adjusted for recruitment site, age, gender, race/ethnicity, education level, and multiple languages spoken currently/as a child.
